This paper examines the academic literature on Project Management in relation to the hard and soft paradigms, two broad tendencies for thought and action that have had considerable impact on the development of a variety of comparable fields. A critical reading of the literature confirms strong links between the hard paradigm and Project Management. However, it is also demonstrated that undercurrents exist in the literature, which suggest a growing acceptance of the soft paradigm. Models of the field are presented through which the influence of these paradigms on the field can be understood, and a way is suggested in which further developments in the use of the soft paradigm in Project Management could be progressed.
Introduction
Over the last few decades a great deal has been written about the hard and soft paradigms, two broad tendencies for thought which have had a strong influence on the development of a variety of practical and academic disciplines. Previous authors [e.g. 2, 8] have stated that the development of Project Management (PM) has been strongly influenced by the hard paradigm. However, there has be little in depth examination of the veracity of these claims in the PM literature.
Others claim that the field of PM currently lacks a coherent underlying theoretical basis [e.g. 17, p. 2; 50, p. 5], that additional theoretical development is needed, and that the general ''. . . conceptual framework is inadequate to the job it should be addressing'' [49, p. 31] . Theory in PM is predominantly implicit. Development of an explicit theoretical basis for PM has been heralded as one of the most crucial issues in the development of the profession [11, p. 293] . It has been suggested ''. . . that a paradigm change, long overdue, has to be realized'' [11, p. 298 ].
The purpose of this paper is to explore whether claims regarding the hard paradigmatic basis of PM can be substantiated based on evidence in the PM literature, and to examine how the hard and soft paradigms have influenced, and are continuing to influence, the field. It is also argued that the field of PM may actually be in the process, not of a paradigm change, but an expansion of paradigms that are acceptable and applied within the field.
This paper contributes to development of an explicit understanding of the theoretical basis of PM. Models of the role of the hard and soft paradigms in the field are presented, and some ways in which this paradigm expansion could be further progressed are suggested.
The hard and soft paradigms
The term paradigm came into popular usage with Kuhn's (1962) The structure of scientific revolutions [3] and can generally be taken as referring to the commonly shared set of assumptions, values and concepts within a community, which constitutes a way of viewing reality. Individuals within the community may embody these assumptions in different ways, and so paradigm is used in this context to refer to a general tendency for thought. The terms hard and soft are often inconsistently and ambiguously used in the PM literature [4, p. 645] . For instance, the term soft is often used to indicate a vague focus on people or intangibles. However, in the literatures of some comparable fields the terms hard and soft have more complex meanings, referring to two distinct paradigms, each of which involves particular values, ways of viewing the world and approaches to practice.
The hard paradigm is commonly associated with a positivist epistemology, deductive reasoning and quantitative or reductionist techniques, attributes which are often associated with rigour and objectivity. Practice based on the hard paradigm tends to emphasise efficient, expert-led delivery, control against predetermined goals and an interest in underlying structure.
The soft paradigm is commonly associated with an interpretive epistemology, inductive reasoning, and exploratory, qualitative techniques, which emphasise contextual relevance rather than objectivity. Practice based on the soft paradigm emphasises learning, participation, the facilitated exploration of projects, and typically demonstrates an interest in underlying social process. The relationship between these different attributes and how they interact in a PM context is described in Fig. 1 . This figure is a synthesis of the different ways that the hard and soft paradigms have been described in other research [4, In many cases, these paradigms have been referred to by the philosophies which underpin them. For instance, the hard paradigm has also been referred to as the rationalistic, positivistic, scientific, reductionist [5, p. 26] or quantitative paradigm [6, p. 46] . The soft paradigm has alternatively been referred to as hermeneutic, qualitative, phenomenological, interpretive, reflective, inductive or ethnographic paradigm [7, p. 20] .
However, the philosophical side is only one aspect of these paradigms. Paradigms influence practice in terms of how situations are perceived, what is considered to be of value, and what is viewed as valid and effective action. The influence of a paradigm on practice can be subtle, but it is pervasive, affecting what is done, how it is done and why it is done.
In the field of Systems Thinking it has been demonstrated that different paradigms and methodologies are appropriate for different contexts and effective in reaching different ends [e.g. 43, 44, 51, 67] . In the field of Operational Research practical methodologies based on the hard and soft paradigms are sometimes referred as Problem Solving and Problem Structuring methodologies, respectively [80] , names which are suggestive of the different purposes to which these methodologies are put.
The differences between the hard and soft paradigms have varying implications at the levels of theory and practice, and so to understand the influence of these paradigms on PM it is necessary to examine both of these levels (see Fig. 2 ). Although the terms hard and soft are not unproblematic, they are used throughout this study as they do not place particular emphasis at either the philosophical or the practical level. Further examination of the differences between these paradigms can be found in works by Jackson [8] and Midgley [9] who provide analyses of the influence of these paradigms on the fields of Management Science, Systems Thinking and Social Research. 
Methodology
Previous authors have suggested that through analysis of the work of leading scholars and documentation, it is possible to deduce the theories on which PM is based [11, p. 294] . A similar approach is taken here, with conclusions on the paradigmatic basis of PM being based on a critical reading of the literature.
As a paradigm is a broad tendency in the way the world is perceived by a group, and as individuals within the group may embody these tendencies in different ways, it has been necessary to draw upon fragments from multiple sources in order to piece together a cohesive whole. The views of a single author alone would not constitute an argument regarding the paradigmatic basis of the field. However, when tendencies in the literature are taken together, the paradigmatic basis of the field can become clear.
PM is a diffuse field, with practitioners in many countries, industries and application areas. This paper takes traditional PM as having developed from origins in the defence, engineering, construction and aerospace industries, and to have been strongly influenced by the Project Management Institute and its Guide to the Project Management Body of Knowledge [10] .
The 'texts' under focus in this research are a selection of research articles from PM specific publications and conferences. Emphasis has been placed on the academic publications, rather than the trade publications, as discussion at a theoretical level is more likely to be found in these sources. Research has sought indicative sources which can be interpreted as indicating alignment between PM and some of the identifying attributes of the hard or soft paradigms in Fig. 1 . The majority of books, conference papers and research papers referred to have been published within the last 15 years.
Philosophical basis of PM
Examination of the literature reveals that PM has developed as an essentially purposeful, functionalist activity, aligning with the hard paradigm in terms of tendencies towards positivist and realist philosophies, an emphasis on objectivity, and a focus on reductionist techniques and control.
PM effort is coordinated to reach a particular goal or perform some specific function. The field demonstrates ''. . . a means-end paradigm with a strong emphasis on discipline, goal seeking and end-item accomplishment'' [1, p. 113 ]. An emphasis in PM can also be seen on performance measures which focus on objectivity and eschew an acceptance of subjectivity [15, p. 39] . Popular techniques are predominantly those which allow the project manager to ''. . . obtain and use objective data, as opposed to relying on subjective judgement'' [16, p. 6] .
A focus on objectivity and the assumption of a stable and equally accessible reality can be taken as indicative of a realist philosophical underpinning. Indeed, most PM ''. . . writers seem to imply that some form of empirical realism is possible [17, Reductionism has also been identified as a distinguishing characteristic of the hard paradigm. ''Another deepseated influence on project management thinking holds that the nature of complex things can always be reduced or explained by simpler, more fundamental things'' [20, p. 3] . It is generally expected that the goals and the required work can be decomposed [11, p. 296 ]. This perspective is apparent in the prevalence of breakdown structures (e.g. WBS) and project definition hierarchies.
A desire for control can also be taken as indicative of the hard paradigm. The idea of control ''. . . is intimately linked with the idea that a stable geometrical model of the universe is not only desirable but also possible'' [20, p. 3] . There is a strong trend towards control in the PM literature [32, p. 54 ]. An assumption that human destiny is controllable pervades the PM profession [33, p. 371] , with many PM principles focusing more on creating the idea of control than on learning [31, p. 6].
Organisations and project organisation
The PM literature tends to adopt a perspective on organisation which is mechanistic, focusing on the structure of organisation and its centralised control. The PM perspective often assumes that there is a strong causal connection between the actions of management and organisational outcomes, and that orders are fully understood and executed according to plan [11, p. 6] . There are many different metaphors through which organisations can be described [34] . However, projects and organisations are still commonly viewed as machines [31, p. 2] , and it is the machine metaphor which dominates the PM literature.
The PM focus on organisation also emphasises how best to design and control the organisational structure, so as to achieve greatest efficiency for project delivery. Organisations are seen as directed towards achieving some shared and understood goal [16, p. 271 ]. This organisational model can then be thought of as based on a functionalist perspective, where analysis of organisation is based around a focus on how the organisation achieves particular explicitly defined goals. Goal achievement is assumed to be at the heart of organisation, and analysis of organisation focuses on how best to coordinate organisational functions. A functionalist and mechanistic perspective on organisation in PM also aligns with the hard paradigm.
A hard perspective on people and participation
Projects are managed by people often in highly stressful situations, significantly unlike those experienced in general management situations. Given this, it would be reasonable to expect that many PM specific approaches to Human [40, p. 219] suggests that in PM, participation and empowerment may actually increase risk by reducing centralised control. A low emphasis on interpersonal matters and participation, and a strong emphasis on a centralised, expert-based perspective aligns with the hard paradigm.
The definition and stability of goals
At a practical level, PM tends to adopt a problem solving, rather than a problem structuring, approach to projects. Further structuring of the situation tends to be assumed to be unnecessary or outside the scope of PM. The PM literature tends to assume the existence of a preexisting business plan, with clearly defined goals and constraints [29, [27, p. 156] , and achievement of early and explicit agreement as to how goals will be measured [28, p. 71] are also traditionally considered to be key project success factors.
Methodologies developed under the hard paradigm consistently assume clear and stable goals. Theoretically, goals are expected to remain stable, and members of a project are not expected to introduce changes to goals. Goal change is avoided and goals only tend to be changed when a significant stakeholder, such as a customer, requires it. Even then, goal change is made reluctantly [31, p. 5] . These tendencies for assumptions regarding goals indicate that PM is traditionally used for problem solving, rather than problem structuring. It is interesting that so many different researchers have pointed out the limitations of the assumptions on which these tools and techniques have been based. Although these references can be taken as indicating a traditional emphasis on the hard paradigm in PM tools and techniques, the variety of researchers identifying the consequences of this emphasis can also be taken as indicating a movement away from the traditional way these tools and techniques are applied.
A hard interpretation of PM tools and techniques

The influence of other fields
In the field of Systems Thinking there are distinct traditions referred to as hard and soft systems thinking [8] . Of these two traditions, PM research has been biased towards ''. . . the hard systems approach, and it has heavily emphasised quantitative techniques in project planning, scheduling and control'' [ Similarities are also apparent between the development of PM and developments within Operational Research, a field which is closely related to Systems Thinking. In discussing the traditional techniques associated with Operational Research, Pidd [46, p. 7] comments that they are very effective in situations typified by common situational logic, but less useful in 'messy' situations. These observations also apply to the traditional tools and techniques of PM, as discussed above.
Strong links between PM and the hard paradigm are apparent at both the levels of theory and practice. These links can be seen in relation to: the influence of hard systems thinking; a philosophical basis in positivism and real-ism; an assumption that goals are simple, stable and are often defined before the project commences; an emphasis on control to predetermined plans and goals; a structurebased view of organisation; and an emphasis on centralised control instead of participation.
Theoretical disquiet and undercurrents of the soft paradigm
The paradigmatic basis of traditional of PM is ''. . . becoming increasingly questioned in practice in terms of its underlying theories and principles and its breadth and nature of application'' [47, p. 207 The important point to be taken from this is that the traditional assumptions of PM are suited to specific contexts; those where efficiency and control are paramount, and where goals are predetermined, uncontested, and are expected to remain that way. However, appropriateness in one context does not mean appropriateness in all. PM is now being applied to non-traditional areas, such as organisational change and information systems development, where change may be common, and the negotiation of goals may be as important to success as efficiency of product delivery. Being explicit about the assumptions which underpin action is key in addressing the demands of different practice environments.
Explicit recognition of an alternative to the hard paradigm as a potential basis for PM is growing. For instance, Hassen [52, p. 285 ] notes the need for a different approach to management in soft project environments. It has been identified that there has been a recent broadening of PM research [13, p. 655] . For instance, Remington and Crawford [20, p. 11] note that soft and critical systems thinking are both being tested in complex project environments. Examples of PM research using methodologies associated with the soft paradigm are also starting to appear in the literature [e.g. 17,33,53-55,12, p. 185] , while the existence of a branch of sociological PM research has been identified, distinct from more traditional research based in engineering and applied mathematics [12, p. 185] .
Some writers have identified that understanding the differences between hard and soft PM can influence project success [e.g. [1, [56] [57] [58] [59] [60] ]. Classifications of the differences between the hard and soft paradigms are also starting to appear in the PM literature, including general classification schemes [4] , those based on project output tangibility [56] , and also on the degree of definition of project goals and objectives [61] .
A soft perspective on people and participation
At a practical level, some of the assumptions which underpinned traditional understandings of the role of the project manager are being re-evaluated. For instance, traditionally project managers assume the role of expert instead of facilitator, expecting people to follow orders rather than encouraging participation. However, a growing body of research is suggesting that this approach is not appropriate to all situations, with some authors [e.g. 39, p. 500] linking low levels of participation to project failure.
An increasing body of data from research suggests that many project success factors centre on human relationships [26, p. 3] , that many developmental problems are grounded at the cultural level [35, p. 14] 
Reinterpreting goal definition
In some contexts project goals are neither adequately defined at the start of the project nor stable throughout the life of the project. Application areas such as cultural organisational change projects generally have to rely on goals which are only abstractly defined [28, p. 53] . In many cases, project goals have the habit of changing, even ''. . . after the requirements have apparently been finalised'' [68, p. 8] . However, problem solving approaches based in the hard paradigm do not generally address goal definition and situations with a lack of firm definition may be essentially unmanageable because of this.
When project goals are poorly defined, Morris [41, p. 14] suggests using an approach such as Soft Systems Methodology [69] , a traditional problem structuring methodology, to define goals before a traditional PM approach is used. This tactic may be appropriate in situations where there is initial ambiguity. However, danger may exist in the early simplification of goals, as this can foreclose on options that should, at the time, be kept open [62, p. 80] .
Many authors [e.g. 68, p. 8; 70, p. 20] note the possibility for substantial change to goals throughout the life of a project, where a satisfactory definition of project goals ''. . . may need several iterations to unravel'' [71, p. 9] . In some situations extra attention to goal definition at the start of a project may not be sufficient to ensure goal clarity throughout the project. Instead, it may be necessary to reinterpret the whole project process in terms of problem structuring, continually reviewing and redefining goals throughout the project, instead of assuming that goals, once defined, will remain stable. Inquiry in the literature into different ways in which problem structuring approaches can be incorporated into the process of PM indicates some penetration of the soft paradigm at a practical level.
Rethinking project planning and control
Implicit in the hard paradigm is the assumption that a more detailed plan allows for tighter control, and is therefore better. However, a preoccupation with planning has been linked to project failure [37, p. 243] . Highly detailed or rigid plans have been identified as limiting freedom to make decisions [39, p. 499] and encouraging an attitude where low level products become ends in themselves, instead of contributing to a greater goal [28, p. 154] . Traditional PM planning approaches tend to be reductionist. However, an overly reductionist approach can lead to a situation where subsystems are optimised at the cost of the project as a whole [72, p. 341] . Some authors [e.g. 66, p. 89] argue for a less reductionist approach to project planning, where activities are planned as the project progresses, and the results of previous actions are known.
Empirical evidence suggests that it is impossible to maintain a complete and up to date plan [11, p. 297] . In many project environments, change is common or even constant, for example bureaucratic environments [52, p. 281] and organisational strategy development projects [73, p. 46] . Change can even occur as an unsolicited result of project work [28, p. 49] . As a result of unpredictable change, Turner [28, p. 5] notes that the one thing that you can guarantee about a plan is that it will be wrong, and that one must be willing and ready to change the plan as the project progresses.
In many complex projects, it is impossible to foresee the actions which will be needed in the future. In these situations, holding to an educated guess may be more costly than admitting that the situation is uncertain and that it is too early to make a decision. The consequence of this is that there may then be no definite measures to control against. Through consultation and facilitation, the project manager then has to define as they go, adapting as the project unfolds. This is an approach to planning which is common in problem structuring methodologies.
Continuous definition and evaluation
An ''. . . emerging discomfort with notions of control through pre-determined outcomes . . .'' has been found in the PM literature [20, p. 2] . An alternative perspective to the traditional one is that change and the inherent uncertainty of some projects must be embraced, ''. . . rather than linearised and ignored . . .'' [74, p. 3] . Indeed, in response to regular change, many project teams spend more time defining and redefining their projects than on controlling or planning them [33, p. 378] . Definition and evaluation can become continuous processes.
A shaping approach, instead of one based on planning and control, may be more appropriate for complex environments [29, p. 43] . In response to change, project managers must continuously review the time, cost and quality aspects of the project [75, p. 31] and redefine the project scope and definition of their mandate [33, p. 378 ]. Therefore, plans need to be flexible enough to allow for the incorporation of new ideas, new developments and changes in direction [73, p. 52] . There is clearly a growing appreciation in the literature that for projects ''. . . that are complex, uncertain, and time-limited, conventional methods might be inappropriate, and aspects of newer methodologies in which the project 'emerges' rather than being fully preplanned might be more appropriate'' [82, p. 497] .
Redefinition of scope and goals requires learning on the part of stakeholders and the project team. Yeo [1, p. 116] identifies that the secret of success in PM is learning, and that this is especially true in ill structured or ambiguous situations. Problem structuring approaches tend to focus on facilitated participative learning. Involving stakeholders in the goal definition and planing processes can encourage shared learning regarding both what the client needs and what the project team is capable of in the present context.
Rethinking PM tools and techniques
Tools and techniques are appearing which may be more appropriate for planning in complex, dynamic or uncertain environments, such as milestone planning. For instance, in situations where only broad goals may be scheduled and defined, milestone planning can still be used effectively [30] , providing the benefit of demonstrating precedence without the need for detailed plans [66] .
However, there are few PM specific tools and techniques which emphasise problem structuring. If project managers are to meet the needs of situations which require a greater emphasis on problem structuring, rather than problem solving, then further development is needed. A way forward is to reinterpret existing tools and techniques in light of a different paradigm.
PM tools and techniques are regularly being refined and improved. For example, Williams [81] demonstrates how Monte Carlo simulations do not take account of some aspects of complex project behaviour and offers suggestions on how this technique could be refined to provide more accurate simulations. However, the refinements suggested are quantitative and offered as a way of increasing accuracy of estimation, an intention which suggests a realist perspective. In this example, improvements to the technique seem to remain within the hard paradigm.
It is important to realise that tools and techniques are independent of the purposes for which a practitioner may choose to apply them. In relation to the bottom half of Fig. 2 , problem solving and problem structuring are two purposes to which tools can be used. Tools which are typically associated with one paradigm can move across to the other side of this figure. A tool which has traditionally been a been used as a problem solving tool can be used for prob-lem structuring if it is thought about and applied in a different way.
Interpreting tools and techniques in light of the soft paradigms entails adopting a significantly different perspective, and involves substantially more than utilising a new set of linguistic tools [83, p. 205] . It requires that the practitioner becomes bodily involved in the paradigm through experience and practice [84, p . 501], a process which ''. . . may be said to require both a learning and an unlearning'' [83, p. 209] .
To do this we need to understand tools and techniques differently. Looking back at Fig. 1 , a first step might be to acknowledge the ambiguity in the situation, that goals may only be qualitative and ill-defined, and that it may not be possible to create clarity in the short term. The next step would be to examine how a particular tool or technique could be used to engage stakeholders, and to facilitate and structure debate.
Some emphasis in the use of the tool almost necessarily has to come off reductionism, quantification and estimation. The purpose in using the tool or technique would be to help people learn each others' perspectives on the situation and to come to an accommodated position about possible actions that could be taken. The emphasis would change to understanding the social process in the situation, and overcoming any obstacles preventing stakeholders reaching the agreement necessary to initiate project work.
Conclusions
The theoretical basis of PM is predominantly implicit, and discussion of the theoretical basis of PM is rare. If the field is to progress, explicit understanding of the theoretical basis of PM is necessary, as it provides the opportunity to understand the assumptions which underpin practice, to question their appropriateness, and then consciously choose an alternative, when it is appropriate to do so.
Examination of the literature shows many examples to indicate that traditional PM is deeply rooted in the hard paradigm. This is apparent in significant assumptions and attitudes regarding the purpose of PM, the contexts it is suited to, and the role that project managers are traditionally expected to play. By contrast, the influence of the soft paradigm on PM is less substantial, but it does appear that respect for this paradigm is growing within the field. Evidence of its influence is often in the form of authors identifying existing deficiencies or questioning existing assumptions, rather than embodying the assumptions of the soft paradigm in research or practice.
The range of theoretical frameworks being applied in PM research and practice appears to be expanding, and the field ''. . . shows a significant level of plurality'' [14, p. 20] . Evidence for the influence of both the hard and soft paradigms on PM supports this. Increasing diversity of theoretical frameworks in the field of Information Systems has been heralded as ''. . . as a healthy sign for research progress . . .'' [45, p. 561] and a ''. . . sign of maturation of a discipline . . .'' [45, p. 559 ]. An increase in theoretical diversity can be taken as a health sign for the field of PM as well.
A paradigmatic expansion provides increased opportunity for practitioners and researchers. What is visible, valuable, or considered relevant from any one paradigm is both dependant upon and limited by, the assumptions which underpin it. No one perspective is appropriate to all situations. For project managers in non-traditional application areas, it is necessary to be able to adapt the approach taken to suit the current demands. A wider variety of paradigms employed within the field increases the ways in which existing techniques are understood, allowing familiar techniques to be applied to new situations in novel ways.
